AD-A216 


Final  Report 
May  1989 


r||  ^ 


EVT  17-89 


TRANSPORTABILITY  TEST  OF  MAVERICK 
MISSILE  IN  CNU  399E/425E 
FIBERGLASS  CONTAINERS 


OTIC 


ELEC  re  p 
DEC  2  0  19891 


I  Apr-jiv-- {-:  p-i:];:;  r*5lc-'::sf>i  ■ 

^  Un;j.Tn;!/>d 

PREPARED  FOR: 

Dapartmant  of  Tha  Air  Forca 

Ogden  Air  Loglatica  Canter 

Hill  Air  Force  Base,  UT  84056  5999 


DUtributlon  Unlimited 


EVALUATION  DIVISION 
SAVANNA,  ILLINOIS  61074  9639 


us  ARMY  1^^ 

ARMAMENT 
MUNITIONS 
CHEMICAL  COMMAND 

us  ARMY  DEFENSE  AMMUNITION 

centcb  and  school 


AVAILABILITY  NOTICE 

A  coT.pl  imer.tary  copy  of  this  report  is  fur.nished  each  attendee  on 
automatic  distribution.  Shou.d  additional  copies  be  recuired  or  authority 
reprinting  may  be  obtained  by  requesting  same  in  writing  from  Director,  U. 
.Army  Defense  A.TSt.uni  t  icr.  Center  and  School,  ATTN:  SMCAC-DEV,  Savanna,  IL 
61074-9639 . 

DISTRIBUTION  INSTRUCTIONS 

Destroy  this  reDor-t,  when  nt  longer  .'^eeded.  Du  not  return. 

*  *  » 

Citation  of  trade  names  in  this  report  does  not  constitute  an  official 
endorsement . 

The  information  contained  herein  will  not  be  ".'sed  for  advertising 


purposes  . 


UNCLASSIFIED 


security  classification  of  T^iS  oaGE 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

0MB  No.  0704-01 B8 

la.  REPORT  SECURI'I'Y  CLASSiFiCATiON 

UNCLASSIFIED 

lb  RESTRICTIVE  MARKINGS 

2a.  SECURITY  CLASSIFICATION  AUTHORITY 

3  DISTRIBUTION /AVAILABILITY  OF  REPORT 

2b.  DECLASSIFICATION /DOWNGRADING  SCHEDULE 

4  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 

EVT  17-89 


5-  MONITORING  ORGANIZATION  REPORT  NUM8ER(S) 


6a.  NAME  OF  PERFORMING  ORGANIZATION 

U.S.  Army  Defense  Ammunition 

Center  and  School 


6c,  ADDRESS  (Oty,  State,  and  ZIP  Code) 

ATTN;  SMC4C-DEV 
Savanna,  IL  61074-9639 


8a.  NAME  OF  FUNDING  /  SPONSORING 
ORGANIZATION 

Department  of  the  Air  Force 


8c.  ADDRESS  (Oty,  State,  and  ZIP  Code) 


6q.  office  SYMBOL  I  7a.  NAME  OF  MONITORING  ORGANIZATION 
(If  applicable)  I 


SMCAC-DEV 


7b.  ADDRESS  (Oty,  State,  and  ZIP  Code) 


8b.  OFFICE  SYMBOL  I  9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(If  applicable)  I 


10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM 
ELEMENT  NO. 


PROJECT 

TASK 

NO. 

NO. 

Ogden  Air  Logistics  Center 

Hill  Air  Force  Base,  UT  84056-59*^9 


1 1  TITLe  (Inciuae  Security  Classification) 

Transportability  Test  of  Maverick  Missile  in  CNU-399E-425E  Fiberglass  Containers, 


12.  PERSONAL  AUTHOR(S) 

A.  C.  McIntosh,  Jr. 


WORK  UNIT 
ACCESSION  NO 


13a.  TYPE  OF  REPORT 

FINAL 


13b.  TIME  COVERED 
FROM  _ TO 


14.  DATE  OF  REPORT  (Year.  Month.  Day) 

1939  May 


COSATI  COOES 


GROUP  SUB-GROUP 


18  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 


19,  ABSTRACT  {Continue  on  reverse  if  necessary  and  identify  by  block  number) 

The  U.S.  Army  Defense  Ammunition  Center  and  School  (USADACS),  Evaluation  Division 

(SMCAC-DEV),  was  tasked  by  the  Department  of  the  Air  Force,  Ogden  Air  Logistics  Center 
(AFLC),  Hill  Air  Force  Base,  UT,  to  test  outloading  procedures  for  the  CNU-399E  and 
CNU-425E  Missile  Containers.  These  containers  are  expected  to  be  shipped  on  an 
International  Standards  Organization  (ISO)  flatrack  by  rail,  truck  and  ship.  Nine  contain¬ 
ers  were  available  for  testing.  Tests  were  performed  with  nine  containers  in  a  three-high 
configuration  and  eight  containers  in  a  two-high  configuration.  With  the  containers  in  a 
three-high  configuration,  the  center  of  mass  is  too  high  for  acceptable  road  transportation, 
A  two-high  by  two-wide  configuration  is  acceptable  for  all  surface  modes  of  transportation. 
The  completed  procedure  will  have  Drawing  Number  19-48-7122  for  flatrack  transportation. 


20  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 

Qunclassified/unlimited  □  same  as  rpt 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 


□  DTIC  USERS 


21  ABSTRACT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


COForn?  117’,  JIJN  in 


22c.  OFFICE  SYMBOL 


Previous  editions  are  obsolete. 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


1 


UNCLASSIFIED 


nmmi  notici 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


U.S.  ABMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL 
Evaluation  Division 
Savanna,  IL  61074-9639 


REPORT  NO.  EVT  17-89 


TRANSPORTABILITY  TEST  OF  MAVERICK 
MISSILE  IN  CNU-399E/425E 
FIBERGLASS  CONTAINERS 


TABLE  OF  CONTENTS 


PART 


2. 

3. 

4. 

5. 


GENERAL . 

A.  Introduction. . . 

B.  Authority . 

C.  Objective . 

D.  Conclusions . . . . 

E.  Recommendations 

F .  Approval . 

ATTENDEES . 

TEST  PROCEDURES. . . . 

TEST  RESULTS . 

TEST  PLANS . 


A. 

Method 

1 . 

B. 

Method 

2. 

C. 

Method 

3. 

PAGE  NO. 
.  .  1-1 
.  .  1-1 
.  .  1-1 


1-1 

1-2 

1-2 

2-1 

3- 1 

4- 1 

5- 1 
5-2 
5-5 
5-9 


i 


iii 


e._> 


PART  1 


GENERAL 

A.  INTRODUCTION 

The  U.S.  Army  Defense  Ammunition  Center  and  School  (USADACS)  ,  Evai,ua*.ion 
Division  (SMCAC-DEV) ,  was  tasked  by  the  Department  of  the  Air  Force, 
Headquarters  Ogden  Air  Logistics  Center  (AFLC) ,  Hill  Air  Force  Base,  UT ,  so 
test  outloading  procedures  for  the  CNU-399E  and  CNU-425E  Missile  Containers. 
These  containers  are  expscted  to  be  shipped  on  an  ISO  Flatrack  by  rail,  truck 
and  ship.  The  completed  procedures  will  have  U.S,  Army  Materiel  Command 
drawing  number  19-48-7122  for  Flatrack  transportation. 

3.  AUTHORITY 

This  test  was  conducted  in  accordance  with  mission  responsibilities 
delegated  by  the  U.S.  Army  Armament,  Munitions  and  Chemical  Command  (AMCCOM) , 
Rock  Island,  IL,  Reference  is  made  to  Change  4,  4  October  1974,  to  AR-740-I, 
23  April  1971,  Storage  and  Supply  Operations;  AMCCOM-R  10-17,  13  January  1566, 
Mission  and  Major  Functions  of  USADACS. 

C.  OBJECTIVE 

The  objective  of  these  tests  was  to  determine  if  the  Maverick  Missile  ir.  a 
CNU-399E/425E  fiberglass  container  on  an  ISO  Flatrack  would  be  suitable  for  a 
road,  ship  and  rail  transportation  environment. 

D.  CONCLUSIONS 

Fiberglass  Missile  Containers,  CNU-399E  and  CNU-425E  should  not  be  shipped 
in  a  three-high  loading  configuration.  The  load  center  of  mass  is  too  high 
for  a  stable  load.  A  two-high  configuration  lowers  the  center  of  mass 
resulting  in  a  more  stable  load. 
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This  causes  the  strappir.^ 


The  ho -d-dowi  straps  can  be  over  tensioned, 
b^ard  ends  to  be  driven  into  the  container  top  causing  the  fiberglass 
container  top  to  crack. 

E .  ?.EC0M?<ENDATI0NS 

It  IS  recommended  that  caution  notes  be  placed  in  the  tiedown  procedure 
drawing  to  Ixml^  hold  down  siirap  tension  to  a  point  where  it  wiii  not,  cause 
the  container  top  to  crack.  An  additional  shock  absorbing  material  should  be 
added  between  the  container  and  the  top  strapping  boards.  Based  on  'hese  test 
results,  a  two-high,  two-wide,  two-long  load  configuration  is  acceptable  for 
ail  modes  of  sur.ace  transportation. 

APPROVAL 

The  loading  procedure,  13-48-7122  of  CNU-399E/425E  Fiberglass  Containers, 
as  tested  in  a  two-high,  two-wide,  two-long  load  configuration  is  approved. 
This  approval  only  applies  to  the  tested  configuration.  Deviations  from  the 
tested  configuration  are  not  approved.  This  approval  does  not  constitute 
precedence  for  all  modes  of  shipment  until  the  final  approved  Storage  and 
Outloading  Procedures  have  been  issued. 
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PART  2 


Mr.  A.  C.  McIntosh,  Jr. 
Test  Engineer 
AV  535-8989 
815-273-8989 

Mr.  Quinn  Hartman 
General  Engineer 
AV  585-8992 
815-273-8992 

Mr.  John  A.  Green 
Assistant  Chief  Engineer 
202-639-2357 


Mr.  Dan  Healy 
District  Inspector 


Mr.  William  Frerichs 
AV  585-8071 
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Mr.  Richard  Haynes 
AV  585-8073 


ATTENDEES 

U.S.  Army  Defense  Ammunition  Cente 
and  School 
ATTN:  SMCAC-DEV 
Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School 
ATTN:  S.MCAC-DEV 

Savanna,  IL  61074-9639 

Association  of  American  Railroads 
Freight  Claim  and  Damage  Prevention 
Division 
50  F  Street  N.W. 

Washington,  D.C.  20001 

Association  of  American  Railroads/ 
Bureau  of  Explosives 
Hazardous  Materials 
50  F  Street  N.  W. 

Washington,  D.C.  20001 

U.S.  Army  Defense  Ammunition  Center 
and  School 

Storage  and  Outloading  Division 
ATTN:  SMC AC -DEO 
Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School  815-273-8073 
Storage  and  Outloading  Division 
ATTN:  SMCAC-DEO 
Savanna,  Illinois  61074-9639 
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PART  3 


TEST  PROCEDURES 


A.  RAIL  IMPACT  TEST 

The  !;est  load  or  vehicle  should  be  positioned  in/on  a  railcar.  For 
co.ntainers,  the  loaded  container  shall  be  positioned  on  a  container  chassis 
and  securely  locked  in  place  using  the  twist  locks  at  each  corner.  The 
container  chassis  shall  be  secured  to  a  railcar.  Equipment  needed  to  perform 
the  test  includes  the  speci.men  (ha-mmer)  car,  five  empty  railroad  cars 
connected  together  to  serve  as  the  anvil,  and  a  railroad  locomotive.  These 
anvil  cars  are  positioned  on  a  level  section  of  track  with  air  and  hand  brakes 
set,  and  with  the  draft  gear  compressed.  The  locomotive  unit  pulls  the 
specimen  car  several  hundred  yards  away  from  the  anvil  cars  and,  then,  pushes 
the  specimen  car  toward  the  anvil  at  a  predetermined  speed,  disconnects  from 
the  specimen  car  about  50  yards  away  from  the  anvil  cars  and  allows  the 
specimen  car  to  roll  freely  along  the  track  until  it  strikes  the  anvil.  This 
constitutes  an  impact.  Impacting  is  accomplished  at  speeds  of  4,  6,  and  8  mph 
in  one  direction  and  at  a  speed  of  8  mph  in  the  opposite  direction.  The  4  and 
6  mph  impact  speeds  are  approximate;  the  8  mph  speed  is  a  minimum.  Impact 
speeds  are  to  be  determined  by  using  an  electronic  counter  to  measure  the  time 
required  for  the  specimen  car  to  traverse  an  11-foot  distance  immediately 
prior  to  coi^tact  with  the  anvil  cars. 

B.  HAZARD  COURSE 

The  specimen  being  tested  will  be  subjected  to  the  road  hazard  course. 
Using  a  suitable  truck/ tractor  or  tactical  vehicle,  the  vehicle/specimen  of 
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•.es*.  tT'.e '■.r.od  No.  1  shall  be  tovjed/dr iven  over  a  hazard  course  two  times  ai  a 
speed  of  approximately  5  mph .  The  speed  may  be  increased  or  decreased,  as 
appropriate,  to  produce  vhe  most  violent  load  response. 

■:  .  ROAD  TEIF 

Usln;?  a  suitable  truck/ tractor  and  trailer,  or  tactical  vehicle,  the 
tactical  vehicle/specimen  load  shall  be  driven/towed  for  a  total  distance  o: 
at  least  .30  miles  over  a  combination  of  roads  surfaced  with  .gravel,  concrete, 
and  asphalt.  Test  route  shall  include  curves,  corners,  railroad  crcssin.^s, 
cattle  guards,  stops,  and  starts.  The  test  vehicle  shall  travel  at  the 
maximum  speed  suitable  for  the  particular  road  being  traversed,  e.xcept  as 
limited  by  legal  restrictions.  This  Step  provides  for  the  tactical 
vehicle/specimen  load  to  be  subjected  to  three  full  airbrake  stops  while 
traveling  in  the  forward  direction  and  one  in  the  reverse  direction  while 
traveling  down  a  7  percent  grade,  The  first  three  stops  are  at  5.  10.  and  15 
mph,  while  the  stop  in  the  reverse  direction  is  of  approximately  5  mph. 

D.  WASHBOARD  COURSE 

Using  a  suitable  truck/ tractor .  and/or  tactical  vehicle,  the  specimen 
shall  be  towed/dr iven  over  the  washboard  course  at  a  spe^d  which  produces  the 
most  violent  response  in  the  particular  test  load  (as  indicated  by  the 
resonant  frequency  of  the  suspension  system  oeneath  the  load) . 

E.  SHIPBOARD  TRANSPORTATION  SI.MULATOR 

The  test  load  (specimen)  shall  be  positioned  onto  the  Shipboard 
Transportation  Simulator  (STS)  and  securely  locked  in  place  using  the  cam  lock 
at  each  corner.  Using  the  procedure  detailed  in  the  operating  instruction, 
the  STS  shall  be  started  oscillating  at  an  angle  of  30  degrees  plus  or  minus  2 
degrees,  either  side  of  center  and  a  frequency  of  2-cycles-per-minute  (30 
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3ti::rids  zl'^s  2  sercnds  Zzza.1  roll  period;.  This  frequency  sha.l  be  .T.a :  .0 '  a .  .n  e  c 
fo"  at  least  15  minutes  during  which  time  the  load  will  be  observed  for 
apparent  defects  that  could  cause  a  safety  hazard.  The  frequency  of 
:sci  nation  shall  then  be  increased  to  4 -eye  1  es -per  -  mi  nute  -'15  seconds  plus  1 
second  roll  period ^  and  the  apparatus  operated  for  two  hours.  If  an 
.nspection  of  the  load  does  not  indicate  an  impending  failure,  the  frequency 
c:  csciilaticn  shall  be  further  increased  to  5 -eye  1  es  -  pe  r  -  mi  nu  t  e  ,11  seccr.cs 
p .  us  1  second  cvcle  ti.me)  ,  and  the  apparatus  operated  for  four  hours.  The 
■peraticr.  does  not  necessarilv  have  to  be  continuous;  however,  no  change  ;r 
ad us  tmer.  ts  to  the  load  or  load  restraints  shall  be  permitted  at  any  time 
during  the  test,  The  test  load  (sr ecimen)  shall  not  be  removed  from  the 
apparatus,  after  on'e  being  set  in  place,  until  the  test  has  been  completed  or 
13  ^  e  r  m  1  r.  a  t.  *5  c  . 
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TEST  RESULTS 
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RAIL  IMPACT  DATA 


TEST  NO.  ; 

DATE:  4  APR  1989 

TEST  SPECIMEN; 

TQ.-C  wiTih 

ISO  Flatrack  and  nine  CNU- 

3  9  9  E  /  4  2  5  E  c  o  n  o  a  i  n  e  r  s 

TEST  CAP.  NG. 

TTiVX  97  1960 

LT.  WT. 

7 I , 300  pounds 

SATING  ANT  DON 

■NAGE 

WT. 

15,170  pounds 

TOTAL  SPECIMEN  WT . 

86.470  pounds 

BUFFER  CAR  (5  CARS)  WT . 

220.000  pounds 

IMPACT  NC , 

ENT  STR’JCK 

VELOCITY  IMPACT 

REMARKS 

(MPH)  FORCE 

• 

f  orward 

1.20 

no  damage 

2 

forward 

4.56 

no  damage 

*7 

f  orward 

6.04 

no  damage 

4 

forward 

8.24 

no  damage 

5 

reverse 

8.  18 

no  damage 
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RESULTS  FROM  THE  RAIL  IMPACT  TEST  ON  THE 

maverick  containers 

DATE;  APRIL  4.  1989 


TAPE  CHANNEL  6:  RAIL  COUPLER  FORCE 


T  IT  ^  T 

SPEED 

MPH 

PEAK  VALUE 
POUNDS 

DURATION 

MILLISECONDS 

AREA 

POUNDS'SECONDS 

IMPACT 

1 

4,56 

67884.14 

97.75 

5262.77 

IMPACT 

2 

6.04 

72754.76 

71 . 43 

2762 . 38 

IMF' ACT 

3 

8.24 

106283.81 

212.57 

11594.57 

IMPACT 

4  (REVERSE) 

8.  18 

171988. 17 

65.99 

6929.79 
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TEST  ON  THE  MAUERICK  CONTAINERS 


RAIL  IMPACT  TEST  ON  THE  MAUERICK  CONTAINERS 
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RAIL  IMPACT  TEST  ON  THE  MAUERICK  CONTAINERS 
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Tine  in  Seconds 


RAIL  IMPACT  TEST  ON  THE  MAUERICK  CONTAINERS 


HAIL  TEST  DATA 


TEST  NO.  2  DATE:  4  APR  1989 

TEST  SPECI.MEN:  CNy-399E/425E  .Missile  Containers  on  Flatrack.  Loading  per  Test 
Plan  (Method  1 ) . 


PASS  1-A 

OVER  FIRST  SERIES  OF  TIES: 

0. 10 

MIN 

5.63 

.MPH 

PASS  1-3 

OVER  SECOND  SERIES  OF  TIES: 

0. 10 

MIN 

5.68 

MPH 

RE.MARKS: 

Top  crossmembers  of  double 

wide 

containers 

:  cracked  on 

center  li 

ne . 

PASS  2-A 

OVER  FIRST  SERIES  OF  TIES; 

0.095 

MIN 

6.3 

MPH 

PASS  2-B 

OVER  SECOND  SERIES  OF  TIES: 

0.  10 

MIN 

5.68 

.MPK 

REMARKS : 

Top  container  lids  cracked 

and 

rounded  corner  joints 

separated . 

Tes 

aborted. 

CONCLUSION(S) ;  Subject  blocking,  bracing,  tiedown  procedures  should  be 
redesigned  to  afford  more  edge  protection  to  the  containers:  a  wider  and 
thicker  strapping  board  should  be  used  to  prevent  breakage;  and  cleats  should 
be  added  to  the  strapping  board  at  the  outside  container  edges  for  better  load 
distribution.  An  additional  shock  absorbing  material  could  be  added  between 
the  container  and  the  top  strapping  boards.  Wider  strapping  boards  could  be 
used  for  better  load  distribution  between  the  straps  and  the  container. 
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RAIL  TEST  DATA 


TEST  NO.  3  DATE:  3  MAY  1939 

TEST  SPECIMEN;  CNU-399E/425E  Missile  Containers  on  Flatrack.  Loading  per  Test: 
Plan  (Method  2) . 

PASS  1-A  OVER  FIRST  SERIES  OF  TIES:  0.11  MIN  5.16  MPH 

REMARKS:  For  the  rail  i.tpact  test,  nine  missile  containers  were  secured  to  a 
flatrack  in  accordance  with  the  developed  procedure.  The  flatrack  was  placed 
on  a  transportation  chassis  and  was  subjected  to  one  pass  over  the  hazard 
course.  After  the  first  pass  at  5.16  mph  (both  sections),  the  strapping 
boards  over  the  two-wide  containers  on  the  flat  rack  broke  through  at  the 
4  ;<  4  blocked  end  on  one  side.  One  container  lid  was  cracked  under  the 
strapping  boards  opposite  the  cracked  end.  One  stacking  aid  on  the  container 
was  smashed  causing  the  container  lid  to  crack  at  the  mounting  holes. 
CONCLUSIONiS) ;  Subject  blocking,  bracing,  tiedown  procedures  should  be 
redesigned  to  clear  the  stacking  aids.  An  additional  shock  absorbing  material 
could  be  added  between  the  container  and  the  top  strapping  boards.  Wider 
strapping  boards  could  be  used  for  better  load  distribution  between  the  straps 


and  the  container. 


ROAD  TEST  DATA 


TEST  NO.  4  DATE:  8  MAY  1989 

TEST  SPECIMEN:  CNU-399E/425E  Missile  Containers  on  Flatrack.  Loading  per  Test 
Plan  (Method  3) . 

PASS  1-A  OVER  FIRST  SERIES  OF  TIES:  0.10  MIN  5.63  mph 

REMARKS:  For  the  road  hazard  test,  nine  missile  containers  were  secured  to  a 
flatrack  in  accordance  with  version  3  of  the  developed  procedure.  The 
flatrack  was  placed  on  a  transportation  chassis  and  was  subjected  to  one  pass 
over  the  hazard  course.  After  the  first  pass  at  5.68  mph  (both  sections),  the 
strapping  boards  over  the  two-wide  containers  at  the  center  of  the  load  broke 
the  container  lids  on  each  container  (outside  edge).  Both  containers  were 
secured  side-to-side  with  a  1-1/4-inch  steel  strap  at  the  top  layer. 
CONCLUSION(S) :  Subject  blocking,  bracing,  tiedown  procedures  should  be 
redesigned  to  distribute  the  stress  loading  over  a  larger  surface  of  the 
containers.  An  additional  shock  absorbing  material  could  be  added  between  the 
container  and  the  top  strapping  boards.  Wider  strapping  boards  could  be  used 
for  better  load  distribution  between  the  straps  and  the  container. 
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ROAD  TEST  DATA 


TEST  NO.  5  DATE:  9  MAY  1988 

TEST  SPECIMEN;  CNU-399E/425E  Missile  Containers  on  Flatrack.  Loading  per  Test 
Plan  (Method  4) . 


PASS  1-A 

OVER 

FIRST  SERIES  OF  TIES: 

0.  10 

MIN 

5.68 

mph 

PASS  1-B 

OVER 

SECOND  SERIES  OF  TIES: 

0. 10 

MIN 

5.68 

mph 

REMARKS : 

No 

movement  or  damage  to  load 

PASS  2-A 

OVER 

FIRST  SERIES  0?  TIES: 

0.  10 

MIN 

5.68 

mph 

PASS  2-a 

OVER 

SECOND  SERIES  OF  TIES: 

0.  10 

MIN 

5.68 

mp  h 

REMARKS : 

No 

movement  or  damage  to  load. 

30  MILE  ROAD  TEST:  No  damage  to  load. 

PANIC  STOP  TEST:  No  damage  or  load  movement. 


PASS  3-A 

OVER  FIRST  SERIES  OF  TIES; 

0.  10 

MIN 

5.68 

mph 

PASS  3-B 

OVER  SECOND  SERIES  OF  TIES: 

0.11 

MIN 

5.  16 

mph 

REMARKS ; 

No  damage  to  load. 

PASS  4-A 

OVER  FIRST  SERIES  OF  TIES: 

0. 10 

MIN 

5.68 

mph 

PASS  4-B 

OVER  SECOND  SERIES  OF  TIES: 

0.095 

MIN 

6.00 

mph 

REMARKS;  No  damage  to  load. 

WASHBOARD  COURSE;  No  damage  to  load. 

SHIPBOARD  TRANSPORTATION  SI.MULATOR:  No  damage  to  load  or  flatrack. 
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RAIL  IMPACT  DATA 


TEST  NO.  6 

DATE:  23  May  1989 

TEST  SPECIMEN;  TOFC  with  ISO 

Flatrack  and  eight 

CNU-399E/425E  containers 

TEST  CAR  NO.  TTX  I 

5362  1 

LT. 

WT. 

74,800  pounds 

LADING  AND  DUNNAGE 

WT. 

14,083  pounds 

TOTAL  SPECIMEN 

WT. 

88,884  pounds 

BUFFER  CAR  (5  CARS) 

m. 

22 1 , 000  pounds 

IMPACT  NO. 

END  STRUCK 

VELOCITY  (MPH) 

REMARKS 

1 

f  orward 

4.36 

No 

load  movement  or  damage 

2 

f  orward 

6.14 

No 

load  movement  or  damage 

.3 

f  orward 

8.32 

No 

load  movement  or  damage 

4 

reverse 

8.03 

No 

load  movement  or  damage 

-J. 


RESULTS  FROM  THE  RAIL  IMPACT  TEST  ON  THE 
MAVERICK  CONTAINERS 
DATE:  MAY  23.  1989 


TAPE  CHANNEL  1:  RAIL  COUPLER  FORCE 


r<  4 

SPEED 

MPH 

PEAK  VALUE 

POUNDS 

DURATION 

MILLISECONDS 

AREA 

POUNDS-SECONDS 

IMPACT  1 

4.36 

130320.84 

208.72 

13375.97 

IMPACT  2 

6.  14 

119364.99 

137.70 

12126.44 

IMPACT  3 

8.32 

223161.44 

69.08 

11071. 28 

IMPACT  4 

8.03 

209960.94 

73.05 

11006.59 
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RAIL  IMPACT  OF  MAUERICK  MISSLE  CONTAINERS 


RAIL  IMPACT  TEST  OF  MAUERICK  MISSLE  CONTAINERS 


Tine  in  Seconds 


RAIL  IMPACT  TEST  dF  MAUERICK  MISSLE  CONTAINER 
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TEST  PLANS 
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Prepared  during  March  1989  by: 
U.S.  Army  Defense  Annmunition 
Center  and  School 
Savarna,  IL  61074-9639 
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TEST  PLAN  ( METHOD  2 ) 

WiAVERlCK  MISSILE  IN  CNU-425E  CONTAINER 
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Pad,  18"  X  2". strapping  (8  roqd). 


BILL  OF  M/\TraLAL 


2"  X  10"  X  LTS  (1  reqd).  Nail  to 
the  blocks  w/3-lOd  nails. 


STRAPPING  BOARD  B 


MAVERICK  MISSILf  IN  CNU-425E  CONTAINER 
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Prepared  during  May  1989  by: 

U.S.  Army  Defense  Ammunition 
Center  &  School 
ArrN;  SMCAC-DEO 
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l\jrcl'Uise  board,  2"  x  10 

— - - -  18"  (doublod)  (1  reqd). 

BILL  OF  HVIFRIAL  piece  w/3-lOd 
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